Hence, all ANZCA Fellows should be expected to be capable of such anaesthesia and resuscitation.
ANZCA recommends that the minimum experience in paediatric anaesthesia during training is 50 half days 3 . ANZCA provides detailed learning objectives for paediatric anaesthesia training in its paediatric anaesthesia curriculum module 4 . These provide guidance to trainees and supervisors of the knowledge, skills and attitudes that are recommended by ANZCA. Similar guidelines regarding minimum training requirements have been published in Europe and great Britain 5, 6 . However, in Australia there is no clear guide as to the minimum level of competence required of a generally-trained anaesthetist who, while not having a special interest in paediatric anaesthesia, may still be called upon to provide anaesthesia for the occasional paediatric patient.
As there is an increasing focus on credentialling and defining scope of practice, it would be timely if a minimum standard that the community and employers could expect of all ANZCA Fellows was defined. As there is currently no agreed minimum standard in Australia on what the expectations are for non-subspecialist anaesthetists caring for children, it is difficult to judge what level of training is required. it may be that there is a tacit understanding shared amongst employers and newly qualified consultants of what is expected. if so, this could be clarified and acknowledged and used to further define what training is required. if not, then the information gathered would be useful in deciding what the minimum standard should be.
MATERiAl AND METHoDS
A literature search was conducted using MEDliNE with the search terms "pediatric anesthesia AND training Or competence". Articles of interest were then obtained and their references screened for further useful articles. The results were used to help develop two surveys, one for newly qualified ANZCA Fellows and the other for Directors of Anaesthesia as their prospective employers (surveys available in the Appendices in the online version).
The aim was to test the hypothesis that newly qualified ANZCA Fellows and their employers have similar expectations regarding the minimum competence in paediatric anaesthesia of generallytrained anaesthetists in providing anaesthesia to paediatric patients.
The surveys asked what age children the participant expected generally-trained anaesthetists to anaesthetise in an out-of-hours setting, and whether there was an age limit defined by the department. Participants were then asked to consider common paediatric scenarios that may need to be dealt with by anaesthetists, similar to those used by Carr 7 , to determine whether their employers' expectations of their ability to manage those scenarios matched those of ANZCA Fellows themselves.
Directors were asked if they would expect the general on-call anaesthetist to provide anaesthesia for each scenario and Fellows were asked if they would provide anaesthesia in that scenario. if they did not expect the generally-trained anaesthetist to anaesthetise the patient in that scenario, they were asked how they would expect the situation would be managed. Participants were then provided with a series of statements regarding their own confidence in managing various scenarios and were asked to categorise their degree of agreement with those statements on a seven-point likert scale (1=strongly disagree to 7=strongly agree).
As well as the scenario-based questions, both surveys included questions on the extent of paediatric anaesthesia experience encountered in their departments in an out-of-hours setting, and how the respondents maintain their skills in paediatric anaesthesia.
Paediatric workload at Victorian general hospitals was determined by asking Directors of Departments of Anaesthesia for the number of after-hours paediatric anaesthesia cases occurring at their hospital. Directors were also asked questions to ascertain their own expertise in paediatric anaesthesia.
The survey developed for the Fellows examined the extent of their exposure to paediatric anaesthesia subsequent to completion of their paediatric rotation. in victoria, the paediatric rotation routinely takes place in the third year of ANZCA training. The Fellows were also asked how they felt their training had prepared them to be able to anaesthetise paediatric patients, which was assessed using their degree of agreement with several statements on a seven-point likert scale as above.
Our target populations were Directors of Departments of Anaesthesia in Victoria and newly qualified ANZCA Fellows who had undergone their paediatric anaesthesia training in victoria. Exclusion criteria were Directors of Departments belonging to hospitals that do not admit children and those departments that do not have Fellows of ANZCA.
The newly qualified anaesthetists were identified from the database of the Victorian Obstetric and Paediatric Anaesthetic Training Scheme. The Directors were identified from the list held by the Victorian Association of Directors of Anaesthesia, supplemented by contacting individual hospital departments as required.
Following a pilot run of the surveys to identify any potential problems and obtaining approval from the Southern Health Human Research Ethics Committee, participants were approached via email and asked to fill out the relevant survey online using www.surveymonkey.com (Portland, Or, uSA).
The investigators were blinded to the identities of the individuals completing the surveys. Each participant was allocated a responder number, so that non-responders were identifiable by a research assistant not involved in any other aspect of the study. This enabled follow-up emails to be sent to non-responders to maximise response rates.
The responses were collated and analysed to obtain descriptive statistics for each of the closed response format questions. Free text responses to open format questions were reviewed by the investigators and common themes were identified. likert scale data was compared using Mann-Whitney U test and Fisher's exact test was used to examine relationships between categorical variables. Statistical analysis was carried out using Microsoft Excel 2004 for Mac Version 11.5.5 spreadsheet and statistical software package instat 3 for Macintosh version 3.1a.
RESUlTS
responses were received from 15 of 19 Directors (79%) and 26 of 37 newly qualified Fellows (70%) identified as meeting the inclusion criteria ( Table 1 ). The following results apply only to these respondents.
one Director identified his/her hospital as a specialist eye and ear centre and their responses were not included in the analysis for items that did not apply. Two Fellows identified themselves as about to complete a twelve-month paediatric anaesthesia fellowship and begin practice as paediatric anaesthetists, so their results were not included in the analysis. Seven Fellows identified themselves as planning to work in hospitals caring only for adults, so their results were only included in the analysis comparing their experience in paediatric anaesthesia prior to obtaining their Fellowship.
Directors were asked the lower age limit of children they would expect a general anaesthetist to anaesthetise in an out-of-hours setting. Fellows were asked the minimum age of children they would anaesthetise in an out-of-hours setting. The results are summarised in Table 2 . The expectations of both groups appear to be very similar and this is supported by comparing these figures using the Mann-Whitney U test. (P=0.79)
Distribution of survey respondents by institution type and location

Directors Fellows
Total 15 26
Metropolitan -all ages 10 13 regional 5 4
Metropolitan -no paediatrics n/a 7
Metropolitan -only paediatrics n/a 2 An otherwise well 5-year-old, for appendicectomy 14 17
An otherwise well 5-year-old, for return to theatre with posttonsillectomy bleed 15 17
regional Directors tended to expect general anaesthetists to anaesthetise younger children. Four of five (80%) regional Directors expected general on-call anaesthetists to anaesthetise children from 12 months of age, compared to two of 10 (20%) metropolitan Directors. This was not statistically significant using Fisher's exact test (two-tailed, P=0.09), but the numbers are small for inferential statistics.
At all hospitals where <100 such cases were performed after hours, higher age limits were chosen than in those departments where more cases were performed.
To test the age limits volunteered by Directors and Fellows, both groups were presented with a series of simple case descriptions (Table 3 ). Figure 1 shows that in comparison to the expected answer based on age, the Directors were less likely to expect general on-call anaesthetists to anaesthetise children with an inhaled foreign body or co-morbidities such as cystic fibrosis and chronic lung disease.
Conversely, 36% of Directors expected the general on-call anaesthetist to anaesthetise the 10-month-old with a lip laceration, even though no respondent had indicated that he/she expected children this young to be anaesthetised by general anaesthetists. Thus, there is recognition that the age limit would be influenced by case complexity and comorbidities. Figure 2 shows that there is a tendency for Directors in regional hospitals to expect general anaesthetists to do more complex cases. This is particularly evident with the case of the three-yearold with an inhaled foreign body.
The Fellows' results were similarly affected by comorbidity and complexity, as shown in Figure 3 . The children with inhaled foreign body or the co-morbidities cystic fibrosis and chronic lung disease would be much less likely to be anaesthetised by Fellows than would be predicted from their stated lower age limits. in addition, all cases aged less than one year who were well without comorbidities would be performed by more Fellows than would be predicted by using the Fellow's stated lower age limits. Figure 4 presents the results for Fellows compared with Directors. There are two obvious discrepancies that are highlighted. First, as noted above, a number of Fellows are prepared to anaesthetise healthy infants even though the infants are younger than their stated lower age limit. For example, 18% are willing to anaesthetise a four-month-old for a hip washout. Second, more Directors expected the general on-call anaesthetist to anaesthetise the figure 1: Percentage of Directors expecting general on-call anaesthetist to perform cases compared to that expected by knowing their age alone. CP=cerebral palsy.
figure 3: Percentage of Fellows willing to anaesthetise cases, compared to that expected from their stated age limit. CP=cerebral palsy. two-year-old with cerebral palsy and chronic lung disease, reflecting the increased reluctance of Fellows to tackle comorbidities compared to the expectations of Directors.
We also asked Fellows and Directors what they expected to happen if the on-call anaesthetist did not anaesthetise a case (Table 4 ). All Directors and Fellows responded. The responses were free text and therefore not exclusive, resulting in more responses than respondents.
Directors and Fellows were also asked to give their level of agreement to a series of statements regarding confidence in managing various paediatric anaesthesia scenarios (Table 5 ). responses were compared using the Mann-Whitney U test.
The results in Table 5 show that while both groups are confident they can provide anaesthesia for routine elective procedures and minor emergency procedures in otherwise well children, Fellows are significantly less confident than Directors in their ability to resuscitate and stabilise a critically ill child prior to transfer if required.
There was no suggestion that Directors' personal expertise in paediatric anaesthesia influenced their expectations of other consultants (Table 6 ). Anecdotally, trainees report a decline in paediatric expertise subsequent to the completion of their paediatric rotation and a lack of exposure to paediatric anaesthesia in the rest of their advanced training. Newly qualified Fellows were asked to state their level of agreement with a series of statements regarding their experience in paediatric anaesthesia since completing their paediatric anaesthesia rotation (Table 7) and their confidence in providing paediatric anaesthesia services following their training (Table 8 ). Finally, Directors and Fellows were asked how they maintain their paediatric anaesthesia skills (Table 9 ). All Directors and Fellows responded. There were more responses than respondents and the responses were free text.
DiSCUSSioN
Although the numbers are small, given our high response rate we believe the results of our survey reflect the current opinions of employers (Directors) and employees (new ANZCA Fellows) in Victoria.
Implications for current training practice
Although all Fellows had completed their ANZCA paediatric module, only 50% believed they could still meet its requirements at the end of training. Also, only 62.5% of new ANZCA Fellows agreed that completion of their ANZCA paediatric module had prepared them adequately for their future practice. There is therefore a significant number of Fellows who believe their training was inadequate for their anticipated needs, with an even higher proportion (62.5%) reporting a decline in confidence since completion of their dedicated paediatric anaesthesia rotation.
The current Victorian practice of concentrating paediatric anaesthetic experience to ensure the largest number of trainees can meet the minimum ANZCA requirements may have produced the unintended consequence of decreasing the exposure of trainees to this experience at other times in their training. That this is not meeting Fellows' perceived needs is less surprising when we report that maintaining exposure is the major way Directors and Fellows seek to maintain their skills in this area.
Mixed adult/paediatric lists at suburban and regional hospitals might be utilised further as an opportunity for senior registrars to maintain their skills. However, many of these lists in suburban centres have already been identified and utilised by the Obstetric and Paediatric Anaesthetic Training Scheme as part of the core paediatric anaesthesia training. Those lists in regional centres are not, but the majority of regional rotations in Victoria are filled by junior trainees.
To allow trainees continuing exposure to paediatric anaesthesia after their dedicated rotation would require identification and utilisation of more lists, reducing the number of trainees or their exposure in the dedicated rotation, or a decrease in the expected competence of newly qualified ANZCA Fellows.
our findings reflect the situation in victoria; other Australian states and ANZCA regions organise training in paediatric anaesthesia differently so our results may not be transferable to other regions. it would be interesting to know if provision of adequate training in paediatric anaesthesia has become problematic in other areas as trainee numbers have generally increased in recent years.
Implications for accreditation of generally-trained anaesthetists
The major finding from our survey is that there is a broad range of expectations amongst Directors and new ANZCA Fellows regarding the minimum age children that generally-trained anaesthetists, rather than paediatric subspecialist anaesthetists, can be expected to anaesthetise. What are the implications of this information?
The first implication is that both newly trained anaesthetists and their employers acknowledge that current training does not equip an anaesthetist to care for all patients of all ages. Given this recognition that generally-trained anaesthetists' paediatric practice is necessarily limited, and that opinion on where this limit lies varies considerably amongst respondents, what is a sensible limit for trainees and their supervisors to aim for?
The only jurisdiction which has mandated such a requirement for end-of-training expertise, as far as we are aware, is Great Britain. The royal College of Anaesthetists has published guidelines on the minimum level of competence required in paediatric anaesthesia following training 2 . They state that after basic paediatric anaesthetic training, all consultant anaesthetists "should, as a minimum, have been competent to provide anaesthesia for straightforward elective and emergency surgery for children of American Society of Anesthesiologists physical score categories 1 or 2 who have reached their fifth birthday". it is also expected that this competence will need to be sustained through regular exposure and continuing education, unless there is no requirement to anaesthetise children 2 . These guidelines have not been recognised in Australia, though 100% of our respondents would expect newly qualified anaesthetists to meet this standard. Over 80% of Directors and Fellows responding to our survey expected newly qualified anaesthetists to anaesthetise non-complex children over two years of age. We would argue that this represents a reasonable aim for trainees and their supervisors, and a reasonable expectation of generally-trained anaesthetists in the Australian context. As it reflects the status quo, at least in Victoria, we would argue this should be acknowledged by ANZCA and used to help define training goals and delineate required experience. This would provide clarity to supervisors and trainees and align the provision of training to the anticipated needs expressed by the Directors and Fellows responding to our survey.
